Rostro-caudal Connectional Heterogeneity of the Dorsal Part of the Macaque Prefrontal Area 46.
Based on neural tracer injections we found evidence for 3 connectionally distinct sectors of the dorsal part of the macaque prefrontal area 46 (46d), located at different rostro-caudal levels. Specifically, a rostral sector displayed an almost exclusive and extensive intraprefrontal connectivity and extraprefrontal connections limited to superior temporal areas and the caudal cingulate area 31. Conversely, both a middle and a caudal sector were characterized by robust, topographically organized connections with parietal and frontal sensorimotor areas. Both these sectors shared connections with caudal and medial superior parietal areas (V6A and PGm) where visuospatial information is combined with gaze- and arm-related signals for visuomotor control of arm reaching and/or eye movements. However, the caudal sector was preferentially connected to parietal and frontal oculomotor areas, whereas the middle one was preferentially connected to skeletomotor, mostly arm-related, parietal and premotor areas. The present study provides evidence for a rostro-caudal organization of area 46d similar to that described for the ventrolateral prefrontal cortex, in which more caudal areas are relatively more directly involved in controlling different aspects of motor behavior and more rostral areas are most likely involved in higher order, possibly more abstract, cognitive functions.